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ABSTRACT 

Bacterial cellulose (BC) has shown competence against plant cellulose as a structural 
component. Porosity and increased surface area makes BC a material of interest in wound 
management.  Recent studies have investigated the use of BC as an alternative wound 
dressing to conventional wound management methods. The general objective of this study is 
to assess the effectiveness and efficiency of BC in wound healing compared to conventional 
methods in adult patients with venous ulcers (VU). The primary objective compared the 
reduction of mean ulcer area between experimental and conventional treatments in patients, 
while the secondary objectives compared pain intensity, appearance of scar formation, and 
wound healing tissue. Data was identified and screened through PRISMA and the ROB-2 
Assessment Tool. The researchers identified four studies from which data was analyzed using 
DerSimonian and Laird Random Effects Model. The data revealed no significant differences 
between the mean ulcer area reduction before and after treatment in both groups. The BC 
group showed a better outcome, presenting an increase in wound healing and in patients 
reporting mild to no pain. BC’s scar formation reported a decrease in partial skin loss 
prevalence rate. Despite these claims, the differences in BC and conventional treatment in 
terms of pain intensity, scar formation, and wound healing are not statistically significant. 
This concludes that BC and conventional methods are both viable for treatment of VUs in 
adult patients. The authors recommend that other parameters be investigated and compared, 
i.e. cost, production, availability of materials, allergies, and sustainability. 
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1 INTRODUCTION 

Cellulose, commonly identified as a structural component in plants, also has the same 
properties in bacterial cell walls. This cellulose-producing bacterium in its natural habitat 
uses synthesized cellulose to protect itself against chemical, biological, and physical 
disturbances. There are several gram-negative and gram-positive bacteria that produce 
cellulose, however Acetobacter is described to be the primary source of microbial glucose in 
research studies (J. Wang et al., 2019).  Bacterial cellulose (BC) is also described to be a 
virulence factor (Römling & Galperin, 2015). The model organism for understanding 
cellulose biosynthesis would be A. xylinum. Figure 1 completely describes the mechanism of 
synthesis from uridine diphosphoglucose (UDPGlc) to the cellulose polymer (Lustri et al., 
2015; Phruksaphithak et al., 2019). 

 

Figure 1. The biosynthesis of cellulose by A. xylinum species. (Lustri et al., 2015). 
 
Gayarthry & Gopalaswamy (2014) compared the differences in structure of bacterial and 
plant cellulose and observed that the microfibrils of BC are narrow, giving rise to the 
material’s porous structure and increased surface area. This property makes it a polymer of 
interest not only for engineering and industrial processes, such as edible food packaging, but 
also for biomedical applications in managing and treating patient wounds (Cazón & Vázquez, 
2021). Innovations in wound management are not new; over the millennia, civilizations have 
continued to develop and discover desirable criteria for materials used in wound dressings 
(Shah, 2011, as cited in Dhivya et al., 2015; Daunton et al., 2012, as cited in Dhivya et al., 
2015). Wound dressings are designed to contact the wound. Wounds closed with dressing are 
exposed to complement & growth factors, proteinases, and chemotactic, which are lost if the 
lesion is left open (Dhivya et al., 2015).  
 
The attempt to close superficial areas of the skin via skin glue or sutures is known as 
"primary intention wound healing" (Singh et al., 2017). The wound is normally repaired with 
sutures or synthetic adhesive closure materials using sterile procedures to have a functional 
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scar that heals entirely after the operation (Salcido, 2017). However, by primary intention, 
there is only a small window to close the wound, usually 4 to 8 hours, and the clinician's skill 
to approximate the wound margins is one issue, as well as contamination may cause wound 
closure to be delayed (Salcido, 2017).  
 
Healing through secondary intention is the next best choice in these situations; the skin 
cannot be sutured right away because it must first fill connective tissue in the affected area 
(McCaughan et al., 2018). In addition, lesions present in this type of wound healing cannot be 
stitched since techniques for closure are impossible due to motility. Secondary wound healing 
relies on the body's natural healing processes. Frequent dressing changes and wound packing 
are needed in some cases. Different dressing options are available such as simple non-
adherent dressings to more sophisticated options like foam, hydrocolloid, alginate, and 
negative pressure dressings (Dumville et al., 2014, as cited in Chetter et al., 2019).  
 
Tertiary intention wound healing is considered the last degree and is intentionally left open to 
manage infection before closing the wound. The wound-closing process is delayed because 
microorganisms may be trapped if the wound is closed immediately (Ilankovan & Sayan, 
2021). It is for infected or harmful wounds with a high bacterial content, wounds that have 
been infected for an extended period, or wounds with a severe crush component (Gupta et al., 
2016; Salcido, 2017). 
 
Wound dressing is considered a part of conventional wound healing and encompasses 
Traditional and Modern dressings (Dhivya et al., 2015). Traditional wound dressings are 
directly applied to cover and protect a wound by preventing the possibility of wound 
contamination or infection. Examples of these are gauzes, lint, plasters, bandages, and cotton 
wool. Modern wound dressings are also directly applied to the wound while actively 
preventing wound dehydration. These modern wound dressings are synthetic materials 
consisting of semi-permeable film, semi-permeable foam, hydrogel, hydrocolloid, and 
alginate (Tan et al., 2019).  
 
Ideal wound dressings are characterized by maintaining high humidity and removing excess 
exudates. Additionally, they are non-toxic and non-allergenic, comfortable for patients, and 
cost-effective. Moreover, they can prevent the infection of microbes and allow for the 
exchange of oxygen. (Dart et al., 2019; Jannesari et al., 2011; Rezvani Ghomi et al., 2019; 
Felgueiras et al., 2020, as cited in Zheng et al., 2020).  
 
A routinely used treatment for Chronic Venous Ulcers (CVU) is the use of substances such as 
essential fatty acids (EFAs) or substances containing medium-chain triglycerides (MCT), and 
are covered with a secondary dressing where the feet and legs are covered with gauze and 
bandages (Cavalcanti et al., 2017). Current treatment of CVU includes the management of 
secondary symptoms such as pain, edema, cramps, and limb heaviness (Bignamini & 
Matuška, 2020).  
 
A similar study used a cellulose acetate mesh impregnated with EFAs called Rayon® (Silva 
et al., 2021). It was mentioned in the same study that collagenase dressings, sunflower oil, 
Unna boots, and silver sulfadiazine coverings are more commonly used in Family Health 
Units because of their availability and cost-effectiveness (Abbade et al., 2020; Cavalcanti et 
al., 2017; Colenci et al., 2019; Elizabeth, 2010; Farina-Junior et al., 2017; Maia et al., 2019; 
Nornan et al., 2018; Sant’Ana et al., 2012; Sharp et al., 2014; Scotton et al., 2014, as cited in, 
Silva et al., 2021).  
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The gold standard treatment for venous leg ulcers is considered to be Compression therapy. 
(Alvarez et al., 2012; Falanga, 1996; Phillips et al., 1991; Moffat et al., 2003; Partsch, 2005, 
as cited in, Amsler et al., 2009). Single compression improvements have been made by using 
occlusive dressings to create an environment where fibrin is dissolved, enhancing epidermal 
migration, and increasing blood vessel growth. Most therapies for the treatment of CVU are 
directed on lowering venous hypertension, increasing wound cleansing, and enhancing tissue 
vascularization or oxygenation from the blood (Moffat et al., 2003, as cited in, Alvarez et al., 
2012).  
 
Non-adherent contact layer and compression treatment were used in the study of Alvarez et 
al. (2012) as the control group, where it was also mentioned that compression therapy with 
modified Unna’s boot or a four-layer bandage system is accepted as standard care for the 
treatment of venous leg ulcers in the USA (Falanga, 1996; Phillips et al., 1991; Moffat et al., 
2003, as cited in, Alvarez et al., 2012). 
 
BC as wound dressings has been found to be sustainable, biocompatible, and biodegradable, 
with characteristics such as high surface area, flexibility, and capacity for chemical 
modification (Xianyu et al., 2014; Connor and Broome, 2018, as cited in, Zheng et al., 2020). 
BC’s flexibility enables it to mold onto areas or wounds where it is applied (Cavalcanti et al., 
2017; Ferreira et al., 2017; Lima et al., 2015; Martins et al., 2013; Pinto et al., 2016; Pita et 
al., 2015, as cited in, Silva et al., 2021; Vilar et al., 2016).   
 
BC’s high surface area can be attributed to its unique fiber network structure. This provides a 
large liquid loading capacity compared to plant-derived cellulose and cotton yarn (Meftahi et 
al., 2010, as cited in, Zheng et al., 2020). Subsequently, the fiber structure with a high aspect 
ratio and high surface area of BC leads to easier removal of the dressing (Chen et al., 2019, as 
cited in, Zheng et al., 2020). In addition, BC is characterized to have high tensile strength, 
permeable to gas and liquid, and has good compatibility with living tissue (Bielefeld et al., 
2013; Sinno & Prakash, 2013; Das and Baker, 2016, as cited in, Zheng et al., 2020). It is also 
noted to not have any cytotoxic effects and adverse reactions to occur either short or long 
term when in contact with human skin (Zheng et al., 2020). Because of BC’s chemical 
modification compatibility, it can be modified to meet the requirements of being an ideal 
wound dressing (Zheng et al., 2020).  
 
Apart from BC as a promising wound dressing material, various modifications and 
developments were created to improve wound healing outcomes (Orlando et al., 2020; Zheng 
et al., 2020; Zmejkoski et al., 2018). BC is known for its outstanding properties such as low 
toxicity, thermal stability, biodegradability (Awadhiya et al., 2017), high tensile strength, and 
degradability (Portela et al., 2019). However, it lacks antimicrobial properties (Orlando et al., 
2020; Sajjad et al., 2019; Savitskaya et al., 2019; Sulaeva et al., 2015; Zheng et al., 2020). 
For this reason, chronic wounds are highly prone to complications and may lead to excessive 
exudate production and inflammatory reaction due to the contamination of foreign bodies like 
bacteria (Lindsay et al., 2017; Wiegand et al., 2015). In addition, substantial loss of the skin's 
physical barrier also permits the entry of bacteria, thereby needing a new development of 
wound dressing that can promote healing and reduce bacterial infection (Rumbaugh et al., 
2015; Zheng et al., 2020). The drawback is that BC synthesis is restricted to downward 
pellicle growth, which traps all microorganisms. There's also the drawback of BC culturing 
media, which is inefficient and costly (Kucińska-Lipka et al., 2015; Pinto et al., 2016). 
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Some studies have incorporated silver sulfadiazine (SSD) as an antimicrobial agent to 
compensate for the BC's lack of antimicrobial properties. SSD is an antimicrobial agent that 
can inhibit a broad spectrum of bacteria, including Staphylococcus aureus, Escherichia coli, 
and Pseudomonas aeruginosa, which are the chief causes of wound infection (Faisul Aris et 
al., 2019; Shao et al., 2015; Wen et al., 2015). Results have shown that the stability of BC 
impregnated with SSD is more remarkable than BC alone (Faisul Aris et al., 2019), and the 
impregnation of SSD exhibited suitable antibacterial activities and biocompatibility (Shao et 
al., 2015). Increasing the increment of SSD concentration incorporated into the BC also 
increases its tensile strength while directly reducing the BC membrane's porosity by filling up 
the porous matrix with SSD (Faisul Aris et al., 2019). 
 
A study by Orlando et al. (2020) shows that chemical changes to functionalize BC could 
reduce bacterial growth by approximately one-half. Consequently, bio-cellulose adapted with 
blue nanosilver treatment is also effective in treating diabetic ulcers with good healing rate 
outcomes and minimal care requirements (Chansanti et al., 2020). Multiple studies have 
shown that bacterial cellulose successfully exhibited antibacterial properties and good 
biocompatibility with various modifications and wound dressing formulations (Faisul Aris et 
al., 2019; Chansati et al., 2020; Orlando et al., 2020).  

2 RESULTS AND DISCUSSION 

2.1  Mean Ulcer Area Reduction 
 

Figure 2. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Mean Ulcer 
Area Reduction 

Combining the studies of Cavalcanti et al., Silva et al., and Dini et al., with 58 participants, 
the average ulcer area before and after treatment was 26.47 cm2 for the experimental group 
and 25.77 cm2 for the control group. This produced a 2.43 cm2 mean difference. The 
researchers are 95% confident that the average mean difference will fall between -26.64 and 
31.49. The findings are statistically insignificant because the interval contains 0. 
 
In terms of mean ulcer area reduction, the BC experimental group outperforms the 
conventional controlled group. This means that BC reduced the ulcer area after its application 
compared to the conventional treatment. Nonetheless, the results are said to be statistically 
insignificant because the confidence interval contains the null value (zero). Thus, there is no 
significant difference between both conventional and experimental treatments despite a 
“better” reduction seen in the experimental group. These findings coincide with the RCTs of 
Napavichayanun et al. (2018), Maurer et al. (2021), and Silveira et al. (2016). They deem no 
significant difference between BC and conventional treatments, despite having varied wound 
natures and definitions for conventional methods. These studies focused on split-thickness 
skin grafts, thermal injuries, and tympanic membrane perforations, yet all three note 
statistical insignificance between BC and conventional treatments in wound healing. 
Therefore, both methods are applicable for the reduction of mean ulcer area. 
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2.2  Pain Intensity 
 

Figure 3. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Wound 
Pain Intensity 

Combining Cavalcanti et al. and Alvarez et al., the prevalence of zero to mild pain in BC 
patients is 90.63%. Comparatively, 73.08% of respondents who received conventional 
treatment experienced mild pain. RR was 1.2583. This indicates a 25.83% increase in zero to 
mild pain prevalence when respondents receive BC treatment versus conventional treatment. 
The researchers are 95% confident that RR will be between 0.0535 and 29.6147. The findings 
are statistically insignificant since the confidence interval contains one (1). 
 
Compared to the conventional treatment, the BC experimental group had a higher prevalence 
rate of zero to mild pain. Thus, individuals who received the BC treatment were more likely 
to experience less or no pain than those who received the conventional treatment. Similarly, 
lesser pain scores for the BC group are also noted in the clinical trials of Napavichayanun et 
al. (2018), Maurer et al. (2021), Silveira et al. (2016), and Oliveira et al. (2020), despite 
having different wound etiologies. However, there was no statistically significant difference 
between the two treatments, indicating that both can treat patients without inflicting excessive 
pain. 
 
2.3  Appearance of Scar Formation 

 

Figure 4. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Appearance 
of Scar Formation 

Combining the studies of Cavalcanti et al. and Silva et al., the partial skin loss prevalence rate 
of respondents who received BC treatment is 31.71% and 40.54% for conventional treatment. 
RR = 0.7624. This indicates a 23.76% decrease in partial skin loss prevalence when using BC 
treatment versus conventional treatment. The researchers are  95% confident that RR will fall 
between 0.3054 and 1.9034. The findings are statistically insignificant since the confidence 
interval contains one (1). 
 
Because a decrease is noted in the partial skin loss prevalence rate of the BC group compared 
to the conventional group, otherwise denoted as “a decrease in the absence of scar 
formation,” the conventional group seems to have a better result in this outcome. The results 
show that the conventional group is more likely to present with only partial skin loss or 
simply without scar formation. However, given that the findings are statistically insignificant, 
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there is no difference between BC and conventional treatments in this outcome. Thus, both 
methods can lessen scar formation or skin loss after treatment. 
 
2.4  Wound Healing Tissue 

 

Figure 5. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Wound 
Healing Tissue 

Combining the studies of Cavalcanti et al. and Silva et al., the wound healing prevalence rate 
of respondents who received BC treatment is 24.39% and 21.62% for conventional treatment. 
This resulted in an RR of 1.1358, which means that respondents receiving BC treatment had a 
13.58% higher wound healing prevalence rate than those receiving conventional treatment. 
The researchers are  95% confident that RR will fall between 0.1055 and 12.2284. Despite 
these claims, the confidence interval contains the null value of one (1), meaning the findings 
are statistically insignificant. 
 
Since the wound healing prevalence rate of the experimental BC group is increased compared 
to the conventional group, the BC group seems more likely to present with fully healed 
wounds than the conventional group. This means that the BC group is more likely to display 
completely healed and closed wounds. However, since the findings are also statistically 
insignificant, there is no difference between BC and conventional methods regarding wound 
healing tissue. Therefore, both methods may promote healthy tissue-type wounds after 
treatment. 
 
Several studies have compared other wound treatment methods with bacterial cellulose-based 
wound dressings. Various authors used variables such as time to epithelialization, wound 
healing rate, pain intensity, presence of inflammation, scar appearance, and exudate quality to 
compare the outcomes. Napavichayanun and company's (2018) randomized clinical trial 
(RCT) compared the safety and efficacy of BC and commercial Bactigras® dressing in the 
treatment of split-thickness skin graft patients. The authors concluded that the formation of 
wound scars in the BC experimental group was of higher quality than the Bactigras® control 
group when comparing erythema and melanin values, Vancouver Scar Scale (VSS), and 
Transepidermal Water Loss (TEWL). Pain scores were also significantly lower in the 
experimental group. Maurer and company's (2021) RCT results coincide with those of 
Napavichayanun et al. (2018) since both studies' authors noted either lessened pain intensity 
or the absence of increased pain. Maurer et al. (2021) studied variables such as length of stay 
in the hospital, anesthesia procedures, and wound healing in pediatric victims of thermal 
injuries. Thirty-nine (39) patients received polyurethane foam as the control group, while 33 
patients received bacterial nanocellulose as the experimental group. The authors concluded 
that bacterial nanocellulose offers more effectiveness in a pediatric population in terms of 
hospital stay and treatment with general anesthesia. It allows lessened hospitalization 
durations and faster surgeries under anesthesia. In addition to improvements in pain, scar 
quality, and hospital stay, Silveira et al. (2016) highlighted BC's superiority in cost-
effectiveness and surgical time. The RCT by Silveira et al. (2016) was composed of tympanic 
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membrane perforation patients. Twenty (20) patients received BC grafts, while the other 20 
received autologous temporal fascia grafts. The experimental BC group took an average of 
14.06 minutes to perform surgical procedures, while the fascia control group took 76.50 
minutes. The fascia group's total hospital expenses cost approximately R$7,178.00 more than 
the BC group's total expenses. Factors that affected this decrease in costs could be the BC's 
features of lessened laboratory testing, needless general anesthesia and specialized surgical 
procedures, and shortened hospital stay. 
 
However, while the studies mentioned above displayed improved conditions with BC in 
terms of pain, wound quality, hospitalization, and practicality, the wound healing rate or time 
to epithelialization was generally deemed statistically insignificant. Napavichayanun et al. 
(2018), Maurer et al. (2021), and Silveira et al. (2016) see no significant difference between 
wound healing, despite having different wound natures and definitions for conventional 
treatment. Colenci et al. (2019) seem to further reiterate this statistical insignificance in 
treating chronic venous ulcer patients. The RCT by Colenci et al. (2019) focused on 
comparing BC dressings and collagenase dressings, with its primary outcome centered on 
wound closure rate. While a more significant reduction in the wound size was apparent in the 
BC group, statistical analysis proved this insignificant. 
 
The researchers of this study observed a pattern of statistical insignificance in the difference 
between the wound healing of the control and experimental groups, along with significant 
differences or improved conditions in other parameters such as pain, wound quality, 
hospitalization, and practicality. Despite the variety between these studies regarding wound 
nature, methodology, and conventional treatment, consistent findings are shared across all 
studies and authors. Thus, emphasis is put on the significance of this meta-analysis as it 
gathers relevant data on a defined group. It aims to find these behaviors of bacterial cellulose 
in previous literature and examine whether venous ulcer patients also experience similar 
effects when treated with BC. Once these observations are successful, the authors may 
recommend the clinical use of BC as an alternative for wound dressings. 

3 METHODOLOGY 

3.1 Study Design 
This study is a meta-analysis done by systematically pooling results and data from existing 
studies. The data were treated with one statistical treatment to provide a conclusion with the 
highest level of evidence and greater statistical power.  
 
Data collection was done by searching online databases for potentially related studies as 
primary data The keywords entered on the online databases were as follows: bacterial 
cellulose, wound dressing, chronic venous ulcer, and Randomized Controlled Trials.  
Inclusion and validation of the studies identified were done using the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) model as (see Fig. 2), and the 
Risk of Bias 2 (RoB2) Assessment tool to counter-check for the validity and quality of the 
studies included.  
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Figure 6. Flowchart showing the PRISMA Model. The PRISMA Model was used to verify 
inclusion into the meta-analysis 

3.2 Selection Criteria 
Table 1 shows the criteria that aided in the selection of the articles for this study. These were 
used to standardize the primary data and minimize variability in the included studies that 
ruled out possible extraneous factors that may skew the meta-analysis. Interventions in the 
randomized control trials that compared BC to conventional wound dressings were included 
in this study. It is important to note that some of these studies used commercially available 
cellulose. In contrast, others synthesized their BC membrane to impregnate certain chemicals 
that the retrospective authors deemed necessary. Investigations were limited to adults aged 40 
- 95 years. In these studies, the retrospective authors explicitly excluded pediatric patients 
due to the unpredictability of the intervention outcome. Based on observation, there is 
variability in the kinds of wounds included in online and offline clinical trials. Because of 
this, inclusion criteria were narrowed to venous leg ulcers, whether of diabetic or non-
diabetic etiology. The decision was made because most studies focused on this specific 
wound type in the treatment of BC. Studies with no primary outcome but with secondary 
outcome/s were still included to supplement information regarding the efficiency of the BC 
treatment 
 

Table 1. Inclusion and Exclusion Criteria for the Selection of Articles. 
 

 Inclusion Criteria Exclusion Criteria 

Bibliographic Databases Elsevier (Elsevier, The Netherlands), 
PubMed (National Center for Biotechnology, 

Bethesda, Maryland, USA), Cochrane 
Library (Cochrane, London, United 

Kingdom), and Google Scholar (Google 
LLC, California, USA). 

Databases outside these 
mentioned sites 

Study Design Randomized Controlled Trials Meta-analyses similar to this 
study 
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Participants Adult patients with chronic venous ulcers Children or adolescents; 
Wounds caused by other 

diseases aside from chronic 
venous ulcers 

Intervention Bacterial Cellulose - 

Comparison Bacterial Cellulose compared to a 
commercialized bandage 

- 

Outcome Similar standard unit of measurements  - 

Article Time Frame No time constraint - 

Language English - 

 
3.3 Data Extraction 
Two independent reviewers (L.A.A & J.A.B) collected all published articles using a Google 
spreadsheet. The reviewers were assigned to extract data and mine relevant information about 
the studies, which were then entered into the spreadsheet. Information that was included were 
the title, author, email of the primary author, affiliated university, year published, database 
used, country of origin, language, study design, sample size, race/ethnicity, age group, 
gender, primary outcomes, secondary outcomes, and form of a conventional wound dressing. 
A third reviewer (C.A.C.P.) settled the conflict and reduced any possible bias in the 
extraction process in cases where there was disagreement on the data extraction process 
between the two independent review authors 
 
3.4  Quality Assessment 

Table 2. Summarized ROB-2 evaluations for each domain and overall evaluation.  
 
 D1 D2 D3 D4 D5 Overall 

Study 1: 
Cavalcant
i et al., 
2017 

      

Study 2: 
Silva et al., 
2021 

      

Study 3: 
Alvarez et 
al., 2012 

      

Study 4: 
Dini et al., 
2013 

      

 
Domains 
D1: Bias due to randomization                                                          
D2: Bias due to deviations from intended intervention                               Low 
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D3: Bias due to missing data                                                              
D4: Bias due to outcome measurement                                                       Some concern 
D5: Bias due to selection of reported result                                                   
                                                                                                                     High 
 
In Table 4, the evaluators summarized the individual evaluations of each of the five studies 
included. While some studies were evaluated to have a high risk of bias, the authors opted to 
include the studies nonetheless into the meta-analysis to broaden the point of view from 
various perspectives. 
 
The study conducted by Calvacani et al. (2017) was assessed and showed a low risk of bias. 
While the study had a low risk of bias in most domains, the main issues found by the 
evaluators include (1) lacking information with regards to the blinding and (2) the difference 
in the BMI of the control and experimental groups. As for the lacking information on the 
blinding to both participants and carers in the study, the authors were able to compensate by 
using standardized randomization procedure with software, strict adherence to procedure, 
consistent patient compliance, and meticulous measurements; blinding offers little to 
nonsubstantial risk for bias. The authors accounted for the issue of the possible interference 
on the BMI difference of participants by proper randomized allocation and assignments of 
intervention minimizing any risk of bias that may arise with regards to the confounding 
factor. The methodology utilized by the authors was also sound and based on existing 
validated frameworks. As guided by principles of the assessment tool, despite having the 
latter issues discussed, the study showed little to no bias as per other factors such as 
measurements, compliance, and monitoring was accurate and precise, showing pure 
objectivity of the study. 
Similarly, the study conducted by Silva et al. (2021) also showed a minimal to low risk of 
bias. Following the risk assessment tool, the only issue that the evaluators have pointed out 
was the (1) lack of blinding to both the participants and the assigned carers administering the 
interventions and (2) differences in the frequency of the changing of the dressings. The lack 
of blinding shows little to no bias, given that the measurements were done through imaging 
software following the strict adherence to the purely objective framework. The authors 
counteracted any potential biases that may arise due to the differences in the frequency of 
bandage change by using a standardized measurement tool that was used across all groups. 
Subsequently, the study may have included a potential source of interference and bias 
through the participants’ usage of several medications for the confounding comorbidities 
such as silver sulfadiazine, yet the yielded data has shown that these medications showed no 
significance (p>0.05), confirming that this factor was not an issue nor may be a potential 
contributor for any biases. Despite the problems discussed, the study showed minimal to no 
bias. 
 
Contrary to the previous studies, the study of Alvarez et al. (2012) was evaluated to be of 
high risk of bias due to having a domain with "some concerns" and another with "high risk." 
Specifically, these domains were due to deviations from the intended interventions (Domain 
2) and missing outcomes data (Domain 3), respectively. The randomization process of the 
study has a low risk of bias since the allocation sequence for bio-cellulose dressing (BWD), 
and the control group was based on the block randomization schedule. The randomization 
was done using sealed envelopes. However, the participants in the study are possibly aware 
of the allocated treatment regimen since sealed envelopes were opened after confirming that 
these patients are eligible for inclusion in the trial. Subsequently, in domain 3, a high risk 
arose from the missing outcome data caused by the high percentage of withdrawn patients in 
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the control group with 35% (n=8) and the BWD-treated group with 28% (n=7). Although 
most withdrawals for both groups were due to non-concordance and protocol violations (n=3 
BWD, n=4 control), there are still several withdrawals due to loss of follow up (n=3 BWD, 
n=2 controls) and infection (n=2 controls) that is beyond the scope to be evaluated but 
deemed to be possibly not related to the treatment given. 
 
The following study, Dini et al. (2013), was also evaluated to have a high risk of bias due to 
the missing outcomes data domain. The study was unable to meet the minimum required of 
patients (n=50) to obtain a statistically significant difference due to 4 patients who could not 
complete the study because of protocol violations. On the other hand, the randomization 
process domain was assessed to have a low risk of bias since the allocation sequence was 
based on a computer-generated randomization schedule. No information was provided for 
deviations from the intended intervention domain if the patient’s assigned intervention 
remained concealed during the trial. However, this was overruled by other signaling factors 
since the evaluation of the treatment was performed blinded, and non-protocol interventions 
were balanced across groups. Similarly, the measurement of the outcome domain and 
selection of the reported result domain was evaluated to have a low risk of bias. Parametric or 
nonparametric statistical analyses were appropriately performed using the Mann-Whitney U 
test, 2-way analysis of variance, and W2 test. At the same time, Statistical Package for Social 
Sciences (SPSS version 16.0) was performed for the intention-to-treat analysis. Although the 
risk of bias may be pertinent due to the exclusion of 4 patients, the study was able to show a 
trend using objective parameters (TEWL, Chroma Meter, Corneometer) that consistently 
aligned with one another. Lastly, the result reflects the multiple initial measurements without 
omitting a particular calculation that may lead in the direction of favoring a specific outcome 
measurement. 
 
Journal articles were assessed further using the RoB-2 software. This tool validated the 
relevance and applicability of the journal articles selected using the inclusion and exclusion 
criteria. The authors aligned the basis of judgment with RoB-2’s signaling questions matched 
with the study’s research design. Three authors were assigned to validate the quality using 
RoB-2. Validation was done mainly by S.J.P. and T.Y.L., while a third reviewer, J.C.C., 
resolved conflicts between the two. 
 

4 CONCLUSION  

Despite the results being in favor of the BC group in terms of pain intensity and wound 
healing tissue, this meta-analysis found no significant evidence that bacterial cellulose as a 
wound dressing has efficiently improved wound management among adult patients with 
venous ulcers. Specifically, BC did not significantly demonstrate a better result in mean ulcer 
area reduction, pain intensity, scar formation, and wound healing tissue than conventional 
methods. Therefore, the authors suggest that one may use either the BC or the conventional 
methods as these do not significantly differ. Furthermore, it is essential to note that this 
analysis has only included four RCTs, two of which are deemed to be of considerable risk of 
bias, which may affect the reliability and accuracy of the results. Given that the scarcity of 
RCTs included may negatively affect the results, the authors recommend that more RCTs of 
the same subject matter be conducted so more data can be analyzed. Moreover, since the 
authors supposedly conclude no significant difference in mean ulcer area reduction, pain 
intensity, and wound healing tissue, other parameters may be explored. Thus, future 
systematic reviews and meta-analyses can further compare BC and conventional treatment 
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methods in terms of infection rate, allergy prevalence, exudate quality and quantity, wound 
edge type, cost and production, availability of materials, convenience or ease of dressing 
change, and sustainability. Furthermore, BC may be applied to other wound types, such as 
burns, skin grafts, and ischemic wounds.  
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	ABSTRACT
	Amidst the current pandemic, the Philippine government is doing different approaches to understand the Filipino population on how to encourage them to partake in the vaccine rollout against COVID-19. It has been known that there were various socio-dem...
	The respondents demonstrated that their willingness to get vaccinated is highly influenced by their age, educational attainment, employment status, marital status, and religion which garnered p-value of (p < 0.05). The data obtained can conclude that ...
	Overall, the data collected from the research would help aid the local government of Quezon City in determining which population is hesitant and in favor towards vaccines and guide them in implementing the appropriate intervention. It also serves as a...
	Keywords: COVID-19, vaccine efficacy, vaccine brand, sociodemographic factors, vaccine perception
	1 INTRODUCTION
	For almost two years now, countries all over the world have made efforts to stop the coronavirus pandemic from spreading. The World Health Organization (WHO) has responded to this global crisis with vaccine development and research as their principal ...
	The knowledge of the people about the efficacy and side effects of the vaccine may be a factor in the decision making of taking the vaccine. Their perceptions on taking new vaccines in general such as their beliefs, traditions, religion, and ethnicity...
	Everything stated in earlier paragraphs were considered and studied by the researchers in order to determine the socio-demographic profile, perceptions, and other health history factors that would greatly affect the decision of the residents in Quezon...
	The study will benefit the local government in identifying which population would be needing an enhanced approach to help in the distribution of vaccines in Quezon City, Philippines. The findings of the researchers about the vaccine perceptions of the...
	2 RESULTS
	Table 1 Frequency Distribution of the Socio-demographic Profiles of the Respondents
	Table 1 shows the frequency distribution of the socio-demographic profiles of the respondents. A total of 385 respondents were acquired randomly to be part of the study. The majority of the respondents’ gender were female (46.8%), followed by male ind...
	Majority of the respondent's highest educational attainment are tertiary level (58.7%) which consists more than half of the total respondents. It is also found that six out of 10 respondents are single while 3 out of 10 respondents are married. Most o...
	Table 2 Health Information
	Table 2 above illustrated presents the health information background wherein 63% of the respondents stated that their family has contracted COVID-19. On medical conditions, 58 respondents appear to have current illnesses while almost twice of that had...
	Table 3 COVID-19 Vaccine Information
	Table 3 above displays the COVID-19 vaccine information of the study’s respondents, and it shows that only one out of the 385 respondents are not vaccinated. For those who have been vaccinated, 5.2% belong in A1 priority group who are classified as he...
	Table 4 Willingness to Take COVID-19 Vaccines
	Table 4 presents the mean score of the statements related to the respondents’ willingness to take COVID-19 vaccines. On average, the respondents are positive in taking COVID-19 vaccines, most especially about the idea of receiving a vaccine. Regardle...
	Table 5 Chi-Square results between the respondent’s willingness to take COVID-19 vaccine and socio-demographic profiles
	Table 5 presents the chi-square results of respondent’s willingness to take COVID-19 vaccine towards socio-demographic variables. For Age variable, all statements are statistically significant (p<.05). Hence, we can conclude that age and willingness t...
	Table 6 Mean Scores on Vaccine Perception based on Socio-demographic Profile
	Table 6 displays the mean scores on vaccine perception per socio-demographic profile. For each socio-demographic variable, we can interpret it as the following. On the age variable, it is found that across all vaccine perception statements, the ages 1...
	Table 7 Frequency Distribution on Vaccine-Related Factors
	Table 7 represents the frequency distribution on vaccine-related factors. It shows that the vaccine efficacy has the highest percentage among the factors that affect the respondents’ perceptions. Consequently, the vaccine brand has the least percentag...
	Table 8 Frequency Distribution of COVID-19 brand awareness and willingness
	Table 8 presents the frequency distribution of COVID-19 brand awareness and willingness of the public to take a certain brand of COVID-19 vaccine. Results show that the top brand that people are aware of is Pfizer, followed by Sinovac and Mo...
	Table 9 Interpretation Table
	3 DISCUSSION
	The results from the survey show that most of the respondents like the idea of taking the COVID-19 vaccine. Other countries in the Southeast Asia preferred to get vaccinated like in Malaysia (Mohamed et.al, 2021) and Bangladesh (Islam et. al, 2021). M...
	In taking the vaccines, most of the respondents agreed as well that their willingness to get vaccinated is not affected by external factors such as friends, family, or peers. Although parents and friends are key leveraging points in promoting adolesce...
	Information campaigns also consist of the possible side effects that the COVID-19 vaccines may bring. Reported side effects in the news or direct people, however, does not contribute to vaccine hesitancy among the majority of the respondents. The same...
	In the Philippine setting, a survey revealed that about 77% of Filipinos have high trust towards scientists and medical professionals (Philippine Trust Index, 2021). With that, most of the respondents agreed that they are willing to take the COVID-19 ...
	The researchers’ finding that age and willingness to take COVID-19 vaccine are related to each other is consistent with a study conducted by Marzo et al. (2022) where it was found that younger people (aged 30 below) tend to be more willing to get vacc...
	The positive association between occupation and COVID-19 vaccines is also consistent with other studies conducted. This is because employed individuals are more likely to have higher educational attainment as compared to unemployed individuals (Marzo ...
	Education may influence these important health seeking behaviors, and in turn affect overall health. (Park et al., 2018). Relationship between civil status and COVID-19 vaccine willingness agrees with the findings of other studies. Married individuals...
	Socio-demographic profiles of the individuals have a significant relationship in their positive or negative outlook on COVID-19 vaccines. It is found that younger demographics have a more positive outlook in taking the vaccine because they are more kn...
	In terms of civil status, it has been found that the single population has the most positive outlook however it contradicts in a previous study which states that married individuals have better health experiences and outcomes (Hughes, 2009). This may ...
	It has been found that vaccine brand, availability, and efficacy have a great significance for respondents in their perception about taking COVID-19 vaccines. Vaccine efficacy has the highest percentage in people’s perception since it contributes a vi...
	The survey showed that Pfizer and Moderna are the most preferred and informed vaccine brands of the respondents where it can be rooted to vaccine’s efficacy rate. As shown in clinical trials, the COVID-19 vaccine that had the highest efficacy is Pfize...
	4 METHODOLOGY
	4.1 Study Design
	The researchers have adopted a correlational research design and data is collected through the use of surveys. A correlational research design is selected because it involves the measurement and assessment of the relationship between two or more varia...
	4.2 Study Population
	The study population included residents from Quezon City, Philippines aged 18 and above. In determining the sample size of our study, the researchers used the Cochran’s formula of finite population to calculate the sample size:
	𝑛 =,,,𝑧-2.𝑝𝑞-,𝑒-2..-1 ,,𝑧-2.𝑝𝑞-,𝑒-2.𝑁..
	Where n = sample size, z = score of the confidence level, p = proportion of population, q = 1-p, and e = margin of error. With that formula, the computed value for the sample size is 385. From the sample size, an acceptable 80% of the sample size can ...
	4.3 Survey Instrument
	A convenience sampling technique was used to select respondents who are 18 years old and above in Quezon City, Philippines to answer an online questionnaire via Google forms, an online survey administration software. The questionnaire used in the stud...
	The survey consisted of the following sections namely, sociodemographic details, health information, willingness to take COVID-19 vaccines, vaccine perception, and vaccine-related factors affecting COVID-19 vaccine perceptions. It is disseminated thro...
	4.4 Statistical Analysis
	The data is collected via google forms; it is collated in a separate google spreadsheet to extract the data per respondent. The anonymity and personal data of each respondent are safeguarded by assigning each respondent with a unique identifier access...
	The data that the researchers have gathered from the study was analyzed using descriptive statistics, chi-square test, and percentage distribution. The software IBM SPSS Statistics version 25 was used for data entry and statistical analysis. According...
	5 CONCLUSION
	The study conducted found that the respondents’ sociodemographic profile has an impact and relation with their perception towards COVID-19 vaccines. The respondents also demonstrated that their willingness to get vaccinated is highly influenced by the...
	Based on the findings of the study undertaken and the conclusions formulated, the researchers of this study would recommend future researchers to conduct similar studies in different settings (e.g. other regions especially that are/were hotspots for C...
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	ABSTRACT
	Bacterial cellulose (BC) has shown competence against plant cellulose as a structural component. Porosity and increased surface area makes BC a material of interest in wound management.  Recent studies have investigated the use of BC as an alternative...
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	1 INTRODUCTION
	Cellulose, commonly identified as a structural component in plants, also has the same properties in bacterial cell walls. This cellulose-producing bacterium in its natural habitat uses synthesized cellulose to protect itself against chemical, biologic...
	Figure 1. The biosynthesis of cellulose by A. xylinum species. (Lustri et al., 2015).
	Gayarthry & Gopalaswamy (2014) compared the differences in structure of bacterial and plant cellulose and observed that the microfibrils of BC are narrow, giving rise to the material’s porous structure and increased surface area. This property makes i...
	The attempt to close superficial areas of the skin via skin glue or sutures is known as "primary intention wound healing" (Singh et al., 2017). The wound is normally repaired with sutures or synthetic adhesive closure materials using sterile procedure...
	Healing through secondary intention is the next best choice in these situations; the skin cannot be sutured right away because it must first fill connective tissue in the affected area (McCaughan et al., 2018). In addition, lesions present in this typ...
	Tertiary intention wound healing is considered the last degree and is intentionally left open to manage infection before closing the wound. The wound-closing process is delayed because microorganisms may be trapped if the wound is closed immediately (...
	Wound dressing is considered a part of conventional wound healing and encompasses Traditional and Modern dressings (Dhivya et al., 2015). Traditional wound dressings are directly applied to cover and protect a wound by preventing the possibility of wo...
	Ideal wound dressings are characterized by maintaining high humidity and removing excess exudates. Additionally, they are non-toxic and non-allergenic, comfortable for patients, and cost-effective. Moreover, they can prevent the infection of microbes ...
	A routinely used treatment for Chronic Venous Ulcers (CVU) is the use of substances such as essential fatty acids (EFAs) or substances containing medium-chain triglycerides (MCT), and are covered with a secondary dressing where the feet and legs are c...
	A similar study used a cellulose acetate mesh impregnated with EFAs called Rayon® (Silva et al., 2021). It was mentioned in the same study that collagenase dressings, sunflower oil, Unna boots, and silver sulfadiazine coverings are more commonly used ...
	The gold standard treatment for venous leg ulcers is considered to be Compression therapy. (Alvarez et al., 2012; Falanga, 1996; Phillips et al., 1991; Moffat et al., 2003; Partsch, 2005, as cited in, Amsler et al., 2009). Single compression improveme...
	Non-adherent contact layer and compression treatment were used in the study of Alvarez et al. (2012) as the control group, where it was also mentioned that compression therapy with modified Unna’s boot or a four-layer bandage system is accepted as sta...
	BC as wound dressings has been found to be sustainable, biocompatible, and biodegradable, with characteristics such as high surface area, flexibility, and capacity for chemical modification (Xianyu et al., 2014; Connor and Broome, 2018, as cited in, Z...
	BC’s high surface area can be attributed to its unique fiber network structure. This provides a large liquid loading capacity compared to plant-derived cellulose and cotton yarn (Meftahi et al., 2010, as cited in, Zheng et al., 2020). Subsequently, th...
	Apart from BC as a promising wound dressing material, various modifications and developments were created to improve wound healing outcomes (Orlando et al., 2020; Zheng et al., 2020; Zmejkoski et al., 2018). BC is known for its outstanding properties ...
	Some studies have incorporated silver sulfadiazine (SSD) as an antimicrobial agent to compensate for the BC's lack of antimicrobial properties. SSD is an antimicrobial agent that can inhibit a broad spectrum of bacteria, including Staphylococcus aureu...
	A study by Orlando et al. (2020) shows that chemical changes to functionalize BC could reduce bacterial growth by approximately one-half. Consequently, bio-cellulose adapted with blue nanosilver treatment is also effective in treating diabetic ulcers ...
	2 RESULTS AND DISCUSSION
	2.1  Mean Ulcer Area Reduction
	Figure 2. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Mean Ulcer Area Reduction
	Combining the studies of Cavalcanti et al., Silva et al., and Dini et al., with 58 participants, the average ulcer area before and after treatment was 26.47 cm2 for the experimental group and 25.77 cm2 for the control group. This produced a 2.43 cm2 m...
	In terms of mean ulcer area reduction, the BC experimental group outperforms the conventional controlled group. This means that BC reduced the ulcer area after its application compared to the conventional treatment. Nonetheless, the results are said t...
	2.2  Pain Intensity
	Figure 3. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Wound Pain Intensity
	Combining Cavalcanti et al. and Alvarez et al., the prevalence of zero to mild pain in BC patients is 90.63%. Comparatively, 73.08% of respondents who received conventional treatment experienced mild pain. RR was 1.2583. This indicates a 25.83% increa...
	Compared to the conventional treatment, the BC experimental group had a higher prevalence rate of zero to mild pain. Thus, individuals who received the BC treatment were more likely to experience less or no pain than those who received the conventiona...
	2.3  Appearance of Scar Formation
	Figure 4. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Appearance of Scar Formation
	Combining the studies of Cavalcanti et al. and Silva et al., the partial skin loss prevalence rate of respondents who received BC treatment is 31.71% and 40.54% for conventional treatment. RR = 0.7624. This indicates a 23.76% decrease in partial skin ...
	Because a decrease is noted in the partial skin loss prevalence rate of the BC group compared to the conventional group, otherwise denoted as “a decrease in the absence of scar formation,” the conventional group seems to have a better result in this o...
	2.4  Wound Healing Tissue
	Figure 5. Forest Plot of the Meta-Analysis of the Effects of Bacterial Cellulose in Wound Healing Tissue
	Combining the studies of Cavalcanti et al. and Silva et al., the wound healing prevalence rate of respondents who received BC treatment is 24.39% and 21.62% for conventional treatment. This resulted in an RR of 1.1358, which means that respondents rec...
	Since the wound healing prevalence rate of the experimental BC group is increased compared to the conventional group, the BC group seems more likely to present with fully healed wounds than the conventional group. This means that the BC group is more ...
	Several studies have compared other wound treatment methods with bacterial cellulose-based wound dressings. Various authors used variables such as time to epithelialization, wound healing rate, pain intensity, presence of inflammation, scar appearance...
	However, while the studies mentioned above displayed improved conditions with BC in terms of pain, wound quality, hospitalization, and practicality, the wound healing rate or time to epithelialization was generally deemed statistically insignificant. ...
	The researchers of this study observed a pattern of statistical insignificance in the difference between the wound healing of the control and experimental groups, along with significant differences or improved conditions in other parameters such as pa...
	3 METHODOLOGY
	3.1 Study Design
	This study is a meta-analysis done by systematically pooling results and data from existing studies. The data were treated with one statistical treatment to provide a conclusion with the highest level of evidence and greater statistical power.
	Data collection was done by searching online databases for potentially related studies as primary data The keywords entered on the online databases were as follows: bacterial cellulose, wound dressing, chronic venous ulcer, and Randomized Controlled T...
	Figure 6. Flowchart showing the PRISMA Model. The PRISMA Model was used to verify inclusion into the meta-analysis
	3.2 Selection Criteria
	Table 1 shows the criteria that aided in the selection of the articles for this study. These were used to standardize the primary data and minimize variability in the included studies that ruled out possible extraneous factors that may skew the meta-a...
	Table 1. Inclusion and Exclusion Criteria for the Selection of Articles.
	3.3 Data Extraction
	Two independent reviewers (L.A.A & J.A.B) collected all published articles using a Google spreadsheet. The reviewers were assigned to extract data and mine relevant information about the studies, which were then entered into the spreadsheet. Informati...
	3.4  Quality Assessment
	Table 2. Summarized ROB-2 evaluations for each domain and overall evaluation.
	Domains
	D1: Bias due to randomization
	D2: Bias due to deviations from intended intervention                               Low
	D3: Bias due to missing data
	D4: Bias due to outcome measurement                                                       Some concern
	D5: Bias due to selection of reported result
	High
	In Table 4, the evaluators summarized the individual evaluations of each of the five studies included. While some studies were evaluated to have a high risk of bias, the authors opted to include the studies nonetheless into the meta-analysis to broade...
	The study conducted by Calvacani et al. (2017) was assessed and showed a low risk of bias. While the study had a low risk of bias in most domains, the main issues found by the evaluators include (1) lacking information with regards to the blinding and...
	Similarly, the study conducted by Silva et al. (2021) also showed a minimal to low risk of bias. Following the risk assessment tool, the only issue that the evaluators have pointed out was the (1) lack of blinding to both the participants and the assi...
	Contrary to the previous studies, the study of Alvarez et al. (2012) was evaluated to be of high risk of bias due to having a domain with "some concerns" and another with "high risk." Specifically, these domains were due to deviations from the intende...
	The following study, Dini et al. (2013), was also evaluated to have a high risk of bias due to the missing outcomes data domain. The study was unable to meet the minimum required of patients (n=50) to obtain a statistically significant difference due ...
	Journal articles were assessed further using the RoB-2 software. This tool validated the relevance and applicability of the journal articles selected using the inclusion and exclusion criteria. The authors aligned the basis of judgment with RoB-2’s si...
	4 CONCLUSION
	Despite the results being in favor of the BC group in terms of pain intensity and wound healing tissue, this meta-analysis found no significant evidence that bacterial cellulose as a wound dressing has efficiently improved wound management among adult...
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	ABSTRACT
	A decrease in blood transfusion and blood donation occurred worldwide due to
	the COVID 19 pandemic. Specifically, the Philippines had a significant drop in blood donations in 2020, compared to 2019. Hence, the study was conducted since there is a limited number of related publications in Metro Manila regarding Filipino’s knowl...
	KEYWORDS: Attitude, Blood Donation, COVID-19, Knowledge, Motivation
	1 INTRODUCTION
	Blood provides numerous functions which are beneficial for the human body. These include transport of oxygen, regulation of temperature, and resistance against infection (IQWiG, 2006). Therefore, alterations in the blood volume will pose severe threat...
	Nonetheless, there are still factors that discourage people from donating blood. One of them is poor healthcare. According to the World Health Organization, 40% of globally donated blood comes from high-income countries, which is only home to 16% of t...
	Correspondingly, the COVID-19 pandemic greatly affects the blood collection in the country. Blood drives, encouragement and promotions are some ways to improve the overall supply of blood in the country especially in Metro Manila which is the most den...
	Therefore, the study aims to determine the knowledge, attitudes, motivations, and inhibitory influences of 18-65 years old eligible Filipinos who are residing in Metro Manila towards blood donation during COVID-19 pandemic. The outcomes of the study w...
	2 RESULTS
	Table 1 Summary of Knowledge Scores of People in Metro Manila during the COVID-19 Pandemic
	Table 1 is the summary of the score of 385 participants wherein, 77 (20.0%) have low knowledge, 190 (49.4%) have moderate knowledge, and 118 (30.6%) have high knowledge towards blood donation during COVID-19 pandemic. The mean knowledge of the total p...
	Table 2 Summary of Attitudes Scores of People in Metro Manila during the COVID-19 Pandemic
	Table 2 is the summary of scores of 385 participants wherein 43 (11.2%) have less positive attitude, and 342 (88.8%) have more positive attitude towards blood donation during COVID-19 pandemic. The mean attitudes of the total participants is 37.423  ±...
	Table 3 Summary of Motivation Scores based on a weighted sum analysis of People in Metro Manila during the COVID-19 Pandemic
	Table 3 shows the summarized motivation scores of selected respondents in Metro Manila. The mean motivation score of the total participants is 35.499  ± 7.100 SD. Based on the gathered results of the study, the participants were most agreeable with th...
	Table 4 Summary of Perceived Inhibitory Influences Scores based on a weighted sum analysis of People in Metro Manila during the COVID-19 Pandemic
	Table 4 shows the summarized scores of perceived inhibitory influences among selected respondents in Metro Manila. The mean inhibitory influence score of the total participants is 24.174  ± 6.877 SD.  Based on the gathered results of the study, the pa...
	Table 5 Test statistics of knowledge, attitude, inhibitory influence, and motivation scores with Sex using Mann-Whitney U Test
	Table 5 shows the  test statistics of knowledge, attitude, inhibitory influence, and motivation scores with Sex using Mann-Whitney U Test. This is performed to compare if there is a significant difference in the distribution of scores for knowledge, a...
	With a similar shape of distribution in both groups; it can be concluded that at 5% level of significance, the median knowledge scores of females (7) and males (6) are statistically significantly different.
	The mean knowledge score was 6.62 for the females compared to 5.84 for males. Meanwhile, the obtained attitude values were consistent with the findings of Shahshani et al. (2006), in which it revealed that females compared to males, had a slightly mor...
	Table 6 Test statistics of knowledge, attitude, inhibitory influence, and motivation scores with blood donation status using Mann-Whitney U Test
	Table 6 shows the test statistics of knowledge, attitude, inhibitory influence, and motivation scores with Blood Donation Status using the Mann-Whitney U Test. This is performed to compare if there is a significant difference in the distribution of sc...
	Out of the four factors, only the knowledge scores were not significant at 5% alpha; thus, there is insufficient evidence to conclude that the scores for knowledge are significantly different for blood donation status.
	For attitude scores with a similar shape of distribution in both groups; it can be concluded that at  5% level of significance, the median attitude scores for those who have donated blood (40) and  those who have not donated blood (38) were statistica...
	For inhibitory influence and motivation with a p-value less than 5% alpha, since the shapes of distribution for these scores were not similar in both groups, it can only be concluded that there is a significant difference between their scores for thos...
	These findings are supported by a study conducted by Alfouzan (2014) as well as Aedh (2021) which revealed that people who had previously donated blood showed a higher attitude score than those that have not donated blood.
	Table 7 Test Statistics of Knowledge, Attitude, Inhibitory Influence, and Motivation Scores with Age Groups using the Kruskal Wallis Test
	Table 7 shows that a test statistic, specifically, Kruskal-Wallis test was used to compare the equality of distribution of knowledge, attitude, inhibitory influence, and motivation scores of the participants according to their age group. As for knowle...
	For attitude and motivation, since the p-value was less than 5% alpha but the shapes of the distribution are not similar in  both groups, it can only be concluded that there is a significant difference among the groups for attitude and motivation. The...
	Table 8 Test Statistics of Knowledge, Attitude, Inhibitory Influence, and Motivation Scores with Religion using Kruskal Wallis Test
	Kruskal-Wallis test was used to compare the equality of distribution of knowledge, attitude, inhibitory influence, and motivation scores of the participants when grouped according to their educational attainment. None were significant at 5% alpha. The...
	In the study, religion is not a significant factor that affects the participants' knowledge, attitude, inhibitory influences, and motivation toward blood donation, in contrast to the Malaysian study, which found that religion was significantly associa...
	3 DISCUSSION
	The study has determined the sociodemographic profile of selected Filipino blood donors in Metro Manila. Most are between the ages of 18-29; there were also more female respondents (61.6%); the majority of the respondents had achieved tertiary educati...
	The data analysis led to the assessment of the perceived knowledge of the selected Filipino blood donors. The questions with the most incorrect answers were whether one could donate blood soon after getting a flu shot (52.5%), whether someone with tat...
	The knowledge score is in concordance with the previous study by Fauzi et al. (2019) and Melku et al. (2016). In the current study, good blood donation knowledge was a crucial component in blood donation, as more knowledgeable subjects tended to donat...
	Next, the data analysis has led to assessing the attitudes of selected Filipino blood donors. According to the data gathered, most of the selected Filipino blood donors (88.8%) have a more positive attitude towards blood donation, which corresponds to...
	The findings are similar to the study of Fauzi et al. (2019), Alfouzan (2014), and Meiku et al. (2016). Hence, in spite of the COVID-19 pandemic, blood donation remains to be a vital medical procedure that could support those who are in need of blood,...
	In succession, data analysis was done to assess the motivations affecting the blood donor's drive to donate blood during the pandemic. Association with a family member or friend who is in urgent need of blood is the driving force for the decision of s...
	The most notable factor of donating blood due to having a family member in need of blood, suggests a strong sense of altruism and the selfless motive in donating blood, which is further supported by the idea of receiving financial assistance or incent...
	Subsequently, the perceived inhibitory influences of selected Filipino blood donors were determined in the data analysis as well. The fear of COVID-19 exposure to oneself and others and the dread of interaction with unvaccinated people during the dona...
	Moreover, the relationship between the respondents' sociodemographic factors and their perceived knowledge, attitudes, motivations, and inhibitory influences towards blood donation were evaluated. The significant differences between the groups were as...
	4 METHODS
	This study utilized the quantitative cross-sectional descriptive research design. In this method, the variables such as the sociodemographic, knowledge, attitudes, motivations, and inhibitory influences were observed without any influences during a pa...
	The study identified the target participants based on the data of the Philippine Statistics Authority. Afterward, the proponents adapted and modified the survey questionnaire from the previous studies of Alfouzan (2014), Shahshahani et al. (2006), Al ...
	Descriptive statistics  (frequency, percentage, mean, and standard deviation) were used in participant response analysis. The knowledge scores were computed by assigning a score of “1” for every correct answer and a score of “0” for those who chose in...
	In terms of identifying the socio demographic profile of selected Filipino blood donors and its relationship with the perceived Knowledge, Attitudes, Motivations, and Inhibitory Influences, frequency tables and percentages were utilized to summarize t...
	to compute the test statistic wherein, N1 is the number of scores in the first condition and N2  is the number of scores in the second condition. The null hypothesis would be rejected if the value of the test statistic is greater than or equal to subc...
	𝐻=,12-𝑛(𝑛+1).,--.ᵏ,,𝑅-𝑗-2.-,𝑛-𝑗..−3(𝑛+1)
	to compute the test statistic wherein, k is the number of comparison groups, n is the total sample size,nj is the sample size in the jth group and Rj is the sum of the ranks in the jth group. The null hypothesis would be rejected if the p-value of the...
	5 CONCLUSION
	In general, the selected Filipino blood donors in Metro Manila are knowledgeable regarding blood donation. However, some common misconceptions about donor qualifications exist and are still not disproven, such as those who have had a flu shot or those...
	Based on the findings, the study decided to reject the null hypothesis. Thus, the sex, blood donation status, age, and educational attainment have a significant relationship to the knowledge, attitudes, motivations, and inhibitory influences of people...
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